The apoptosis inhibitor survivin prevents insect midgut from cell death during postembryonic development.
The programmed cell death (PCD) is important in maintaining the cell number homoeostasis of tissues and organs in metazoan. This process is regulated by the inhibitors of apoptosis proteins (IAPs). The function and mechanism of IAPs have been well studied in animal embryonic development and human cancers. However, the roles and hormonal regulation of IAPs in the postembryonic development are not well understood. We report that an IAP survivin (Ha-survivin) played roles in the postembryonic development of the midgut in a lepidopteran insect Helicoverpa armigera. Ha-survivin was transcribed not only in the embryo, but also in the haemocytes, fat body and midgut during larval molting or pupal adulting. The transcription of Ha-survivin was upregulated by the steroid hormone 20-hydroxyecdysone (20E). Ha-survivin was located in the embryonic cells around the periplasm of the eggs during embryonic development. It was also located in the epithelium cells of the midgut in the fifth molting larvae and later pupae. Knockdown of Ha-survivin by RNAi in the epidermal cell line caused cell apoptosis. These results indicated that Ha-survivin played roles not only in the embryonic development, but also in the postembryonic tissue development by preventing cell death.